UNIJED STATES ENVIRONMENTAL PROTECTION AGENCY

_pate: July 18, 1978
" Lusiecr: Tolerances for permethrin:

on cottonseed at

in meat, fat, and byproducts at

(including cattle, horses, hogs,

sheep, g?ats, poultry, milk

_ and eqgs
#8F2044  Registration #10182-18 Caswell S

Martha Panitch, Ph.D. )14/ /bt/(iﬂxek_//'(q'uu //iégjt;)

Toxicology Branch, HED (1S-769)

<£g L. Ln /3 i
. Mr. Charles Hitchell ;f’ 24

Registration Division (T7$-767)

‘Petitioner: ICI-Americas, Inc.
Wilmington, Delaware

esidue éhemistry considerations: Memo of Apeil 24, 1972 confirmed
the above tolerances The residues on cottonseed cre 2xpected fo be
real, Some transfer to animals from feed has also been ducumented,
However, cottonseed byproducts apparently do not contain residues.

Recomendations:

1. TOX Branch can not complete the hazard evaluation before the
remaining issues raised by the two cross referenced oncogenicity
studies are resolved, see memo of conference Feb. 24, 1978 and review
conclusions memo of March 30, 1978.

2. See further comrents at the end of the review.

Review: The following studies have been reviewed as noted:

See Studies on Mext Page.
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Review: The following studies have been reviewed as noted:

Species

Study

Hemo date

RAT:

28day feeding

28day/reversal

90day feeding
’? ——.180day feedinqg (
|

189day/special
teratology

pregnt rising
dose

teratology
3-gen reprod

3-.en reprod

——

this reyiew

this review

5/10/76

TIIN?
34771,
o

this review

5/10/76

374777

3/4/77
3/30/78

this review

/reprod & Tertology effects

/parent, & offspring effects

2-yr feeding
/foncogenitity
2-yr feeding

/ oncogenicity

3/30/78

this review

-2 -

Status

NEL

Suppl.

?

{<2500ppm}

20 ppm

?

20 ppm
200 mg/kg
180 mg/kg

225 mg/kg

100 ppm

2500 ppm
(<500 ppm)
20 ppm
?

(<500 ppm)

001435

Other tested doses

200, 500, 1000,
2500, 5000,
10,0GC ppm

2500 ppm
100.500 2500ppm

375 750 1500
3000 ppm

130 1000 ppm
None

100 225 338mg/kg

22.5 7lmg/kg
20 ppm

500 1000 ppm

100 500 ppm

500, 100C, 2500ppm

dominant Tethal
/{mutagenicity)

teratology
2-yr feeding
/oncogenicity

98 wk feeding
/encogenicity

3/47717

" 5/10/76

3/30/78

this reviey

150 mg/ky

400 mg/ke

20 ppm
?

(< 250 ppm)

15, 48 mg/ky

Hone
500, 4000 npm

200, 1000/2500

No suggestion of effect




Species

Study

RARBIT:

teratology
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- 2a -

Hemo date Status HEL Other tested doses'

5/10/76 0K 400 mg/kg None

D0G:

90-day oral
90-day oral

5/10/76 0K 5 mg/kg 50, 500 mg/kg
3/4/77 ? 10, 100, 2000mg/kg
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Reverencrd Petitions:

ICI and F¥C have agreed to share the permethrin data which resides in.
petitions 6G1769, 7G1891, 7G1901, 7G1y17, 8G2(2Y, 8F2034 and CF2044.

Pertinent memnos: May 10, 1976 0 6G1769
Harch 4, 1977 3 7G1891
March 15, 19/7 G 661769
April 3, 1977 @ 7G1901
May 7, 1977 0 6G6176% & 761891
Jan., 12, 1978 7 8G2029 & 8F2034
March 30, 1978 © 8F2034

Chemical Mawe: m-phenoxybenzyl-cis-(trins) 3-{2,2-dichlorovinyl)-2,
2-dimethyicyclopropone carboxylate

Synonyms: Tec!nical material has been jdentified under codes P557,
R86557, FMC 33227, HRDC 143. Formulated materials have becn desinnated
Ectiban, Matadan 3.2 ED, F!C 35171 1.6 EC, SBP-1513 EC-1, JFU 5054, and
JFU 5055. These varied between 13.3% and 28.2% active wngredient.
Ambush {ICI) and Pounce (FMC) are proposed trade names.

Structure:

Hovenber 1977,

The rats uscd weighed 150-242 gr and were SPF-Wistar derived animals
bred at Alderley Park. The stuuy was submitted by ICI-Americas, Inc.,
iilmington, Delawarc, Jan. 27, 1972,

Oral: Permethrin was givey by gavage to 6 fasted rats for each dose
nf 1600, 2000, 2500, 3200, and 4000 my/ke. Observstions contijued
for 14 days.




O
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Results: The LOg, was calculated to be 2949 mg/kg.

Toxicity: A1l rats given 4000 mg/kg died, while all given 2000 mg/kq

-or less survived. All deaths occurred in 2 hr. Survivors showed
- tremors, nerveous hyperactivity, urinary incontinence, and salivation.

A few were subdued, comatose, ataxic, or showed piicerection, Vacrima-
tion, or fecal 1ncont1nence Only 1 of 6 rats showed any effect at
1600 mg/kg.

Classification: Minimum Data

Toxidity Category: III - Caution

Dermal: Permethrii was melted and applied to the shorn backs of 6 rats
at the rate of 4 mi = 5176 mg /kg. This was covered with aluminum foil
for 24 hr and then washed off. Observations continued for 2 weeks.
Results: No.]etha1ity was dbserved. LDgg >5176 mg/kg.

Toxicity: All rats showed tremors or hyperactivity.

Classification: Minimum Data

Comment: Although application of a melted material is unusual, sufficient
absorbtion apparently took place tu cause observable effects similar to

those seen after oral treatment. (Meeting 7/12/78 with ICI--material
is liquid at body temperatur ?

Toxicity Category: III - Caution

e e et e it i i

dermulmw CTL/P/384 conducted between

June and October ]9?7d ———
e
The formulation test/is identified &s JFU 5054; an emulsifiable concentrate.
It is 24% {w/v) pernethrin. e
s
ral/Rats: of Alderley Park strain were used. Five male anc five
female v.ere g“ven each dose of 2.1, 4.2, 6.7, 8.4 10.4 and 13.3 ml of
JFU 5054 per kg by gavage. (bservation continued for 14 days.

Results: The LDgq's (with 95% confidence limits) were:

ml JFU 5054/kg mg permethrin/k
males 12.8 (8 4-19.5) 3070 (2020—40?0?
females 9.6 (7.1-12.9) 2305 (1715-3100)
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Toxicity: Signs observed between 6 hr and 7 days included subdued
benavior, tremors, ataxia, urinary incontinence,saliyation an
pilo-erection. Most deaths occurred between 1 and 2 days.

-Classification: Minimum-Data

Toxicity Category: III - Caution

Dermal_Toxicity/Rabbits: A dose of 2 ml tndiluted JFU 5054 per kg was
appiied to the shaven hacks of 4 males and 4 females. Two of each sex

 “had abrasions. The material was covered with aluminum foil for 24 hrs.
and then washed off. Cbservatic.as centinued for 2 weeks.

Resuits: No Tethality was observed, so the LDgg must be greater than
2 ml JFU 5054, or 480 mg permethrin, per kg.

Toxicity: Na effei 3 were observed in any of the 8 rabbits,

Classification: Core/Guidelines

Toxigity Category: III - Caution - on the formulated material
-—

/ Skin Irritation/Rabbits: A dose of 0.25 ml undiluted JFU 5054 was appiied

to each 25 mm square test area of intact. and abraded skin or 6 female
vabbits. The mate-ial was covered with#aluminum feil for 24 hr. the
area was then washad and scored by the Draize methcd immediately and
after an additional 48 hr. ‘

Results: Both edema and erythema, slight to mild, were observed at all
application sites at both observation periods. The primary 1rritation
index = 3.37.

Classification: Core/Guidelines

Tnaicity Categery: IV - {No precautionary statenznt.)

Eye {rritation/Rabbits: A dose of 0.1 ml was nlaced in the conjunctival
sac ot on2 eye of each of 9 female rabbits. For 3 animals this was
washed out arter 4 sec.

Results: There was an initial pain veactio.:. Ccnjunctival irritation
was rated 8 {of 20) in unwashed eyes and 7 in weshed eyes at 2 hr.
These scores decreased to 1 by day 3 in both groups, and had vanished
by day 7. Iris irritation was seen anly at score 2 {(of 10) only at

2 nr in unwashed eyes. No corneal effects were found.




Classification: Minimum Data

Toxicity Category: IIl - Caution

’ - Acute Inhalation/Rat: (CTL/P/386) or (CTL/P/383) probably conducted
between October 24 & Dec. 1, 1977.

The formulation is idertified by the synonyms "AMBUSH" 2.E. or JFU
5054. This contained 24% (w/v) permethrin,

‘Four male and four female SPF-Alderley Park albino rats were exposed
tc vapors at 0.83 mg/1 atmospheric concentration flowing at 4 1/min,
for 4 hr. The rats were returned to their cages and observed for 14 days.

Results: HNo lethality was observed so the LDyg must be above 0.83 mg/1.

Clinical Observations: ODuring exposure the following sequence of
changes was observed. At 35 min, snouts buzgan to redden. At 1 hr a
nasal discharge was noted. By 2 hr there wera reduced recponses to
stimuli. The animals proceeded to appear moribund with severe nasal
discharge, and piloerection.

Following termination of exposure, only 1 1/2 hr was necessary to
reverse all signs of toxiiity.

.
—

These signs do not resemble those of permethrin technical.
- Body weights: Fkate of gain matched controls,
Necropsy: No abnormalities of major organs were Found.

Classification: Minimum Data

Toxiciny Category: IT - Warning

Rat: &8-Day Feeding Study

The rats used were SPF-Wistar derived animals 4-5 weeks old from the
Alderley Park colony. The Central Toxicolegy Labs of ICI-Ltd., England,
conducted the study beginning in June 1975. It was submitted by ICI--
Mmericas, Inc., Wilmington, Delaware on January 27, 1978, as Report
#CTL/P/ 355,
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The dnses of permetihrin studied were 210, 500, 1000, 2500, 5300, and
10,000 ppm. The permethrin was mixed with corn o0il for incorporaticn

into the diet, which was then pelleted. Controls received an equivalent
‘corn 0i} contain diet, Eight rats per sex per dose were observed for
-symptoms, growth and food consumption. Only 4 pey sex per dose were
studied for clinical laboratory measures, organ weights or histopathology.

Results: Piloerection, whole body tremors, and hyperactivity preceeded
death among rats fed 10,000 ppm. These symptoms were seen without
necessarily leading to death among rats fed 5000, 2500, or 1000 ppm.
‘The incidence, severity, and duration of these symptoms were clearly
dose dependant. One additional sign occurred in rats fed 5000 ppm--
urinary incontinence. The dietary concentration which caused these
symptoms initially yielded doses of 150 te 55C mg/kg/day.

Fats fed £00 ppm (initially 85 mg/kg/day) and 200 ppm showed no differences
from control..

Hortality: Six males and 3 females fed 10,000 ppm died the first day.
The rewt of that group died by the third day. Three males and 1 female
.fed 5000 ppm died days 3 and 4. Another male of this group died

cay 18.

Body weignt: Rats fed 5000 ppm showed a severe suppression of weight
gain during the first week., This effect gradually diminished, so that
the rate at which weight was gained almosv matched control by the

fourth week. For females, body weight had almost caught up. Rats

fed 2500 vym showed no suppression of weight gain. In fact, females
averaged 5 co 8% heavier than controls during weeks 2, 3 and 4. Animals
fed 1000 ppm or less showed no differences from control.

Food Consumption: Differences wers found which paralleied the body
weight differences.

Water Consumption: No differences between groups were found.

flematology: Sampies were takon prior teo dosing, and at 4 weeks. PRuC,
HCT, and HGB showed no differences. WBC became elevated in males fed
2500 or 5000 ppm. This was a lymphocytosis. !eutrophiis, monocytes,
eosinophilsand platelets showed no differences. Females showed no
intergroup differences.

Coagulation: Prothrombin time and activated parcial thromboplastin
time were not altered by permethrin treatment.




Bone Harrow: Smears showed no abnormalities.

Blood Chemistries: Mean values for SGOT and SGPT from control males
and females showed little change from pretreatment to 4 weeks, Means
- from treated groups were all lower, except the lowest dose mates,
although the differences did not reach stafistical significances, and
then was n~ dose dependancy.

No differences were found in blood glucvse or urea,

‘Urinalysis: Pooled samples collected prior to treatment and after 4
vieeks were analysed for volumz, pH, specific gravity, protein, glucose,
and bilirubin. No biologically important diffzrences were Tound.

Organ weights: Mean liver weichts were increased 12 and 14% among males
fed 2500 and 5000 ppm. At the same doses. female liver weights were
increased 30 and 33%. Oragan to body weight ratios were more clearly
dose dependant. Av 5000 ppm the ratios were increased 40-50% compared
to control. Those fed 2500 showed 17 to 19% increases. Statistically
significart increases of 8% were also seen among females fed 1000 or

200 ppm, bu* a 1ik= decrease was recorded for those fed 500 ppm.

Kidney, adrenal, gonads, lungs, heart, brain, pituitary and thymus

showzd no pattern of changes suggestive of chem.cal induction.
Gross_pathclogy: Amorng enimale which died, 7 of the males bad hemorrhages
in brain. Five of these were fed 10.000 and 2 were fed 5000. Hemorrhages
were also found twice in lung, and in adrenals and i.testines each in

one animal. Other findings in lungs of males fed 10,000 ppm were each
seen in two animals. These included lack of deflation, dark patches,

and edema. Tie females which died showed none of these changes. No

two of them showed any other abnormalitiy, although enlarged 1ymph

nodes were noted in one female and one male.

Few abnormalities were fiund among the rats sacrifi:ed at 4 weeks. One
male fed 5000 ppm had a hemorrhage on the skuii. One female fad 5000 ppm
had an enlarged lymph node. Mo other finuing resem>ling those in the
animals which died were found in animals which were sacrificed.

Two of the 4 males. fed 500 ppm had proteinaceous material in the bladder
at sacrifice. HOTE: Yhile the other 4 per s2x per Jjroup were scheduled
for autopsy, no such reports were nrovided,




001435

Histopathology: One maie fed 5000 ppm had vacuolated cerebellar
fibar tracts, while another showed increased vacuolization of the
cortical cells. This magﬁ? may not have been due to a processing
“artifact,

No other abnormalities occurred that were not seen alco among centrols.,

NOTE: o tissues were examined from arimals which died, nor from thuse
fed 200 ppm. The number of 4 per sex per dose was further reduced by
_machine failure. All tissues were lost fram one control and one treated
male, Brains were lost from another control and another treatea male.
The erlarged lymph node noted grossly was-also lost.

Category: Supplementary. The limitations on the usefullness of thic
study derive from the limited number of animals subjected to each of
the examinations, the snort feeding period, the limited range of
laboratory determinations, and the absence of individual data.

Conclusions: Doses approaching 5000 ppm or 550 mg/kg/day represent a
maximally tolerated dose, At this dose 25% of the rats died in 4 days.
At twice this dose all animals died, while half this dose killec none.

An NEL s difficult to identify from this study, at least partly

because of the small number of animals anmined.

Liver enlargement, calculated on a body w.ight basis, showed an approxi-
mately linear dose dependance among females fed 1000 ppm or more and
among wrales fed 2500 ppm or more. However, female: fed 200 ppm showed

a statistically significant increase equal tc that found at 1000 ppm.
The intermediate dose of 500 ppm appeared to procuce a decrease of

about the same magnitude.

Tremors, piloerection, and hyperactivity also chowed a dose dependant
incidence, severity, and duration in animals fed 1000 pom or more

An additional possible effect seen at 2500 ppm and highey was lympho-
cvtnsis,

Other effects seer at the maximally tolerated dose were urinary.
incontinence, and -suppression of food consumption and body weight gain.
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Rat: 3-Generation Reproduction

The rats used were weanling SPF-Wistar derived animals from the
-Alderley Park Strain. The Central Toxicology Labs of ICI, Ltd..
- Englend conducted the study beginning November 1975. The study was
identified as No. CTL/P/361, and submitted by ICI-Americas, Inc.,
Wilmington, Delaware on Jan, 27, 1978,

The permethrin was administered in the diet at concentrations of 500,
1000 and 2500 ppm, The compound was mixed with corn oil for addition
+to the diet which was pelleted. The controls received tie corp oil
diet.

Each group in the Fp generation contained 12 males and 24 females.
Those numbers of parents were also sele~ted from the Fy and Fp generations.

Each parent group was treated frum weaning foi 12 weeks and then mated.
In each generation, the first Titter was grossly autopsied at weaning.
The parents were allowed to rest. Mating wiih different partners
resulted in a seco~d litter. Parent. szelected from the F1-and Fo
generations were derived frcn the second litter. The remaining
#eanlings were grocsly autopsied. The second 1itter of F3 animals was

partially examined histologically. A third Fq litter was produced and

examined- for teratoloyic effects. r
-l

Clinical Observations: ihole body tremors occurred shortly after
beginniny feeding of 2500 in all parent generations except Fg males.
Actual intakes during thesa tremors ranged from 540 *o 710 mg/kg/day.
The Fgmales and F. males consumed nearly the same doses, 570 and 585
mg/kg/day respectivety. The difference most 1ikely arises from the
nursing derived body burden in the Fimales. Two each of the F, females
fed 1000 pp (210 my/kg/day) and 500 ppm (110 mg/kg/day) also had
tremors.

In addit.on, pregnant and Tactating females fed 2500 ppm, in all generations
showed tremors. These were more common in the second and third week

of lactation. Two Fy {emales fed 1G00 ppm also had tremors in the

third weelk of lactation. Mo control animals had tremors at any time.

Other occurrences included conjunctivitis and ringtail showed no

differences in incidence between treatment yroups.
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Mortalities: The following table shows the number of parent animals
which were sacrificed due to illness. MHone were found dead.

‘ppm C 500 1000 25000
tales 0 0 G -0

Causes of death in females in 5 cases ware related to difficulty in

in littering and in another, no litter--%as observed. The other femala
showed hemorrhaging half vway through gestation, Each or the males

had a different illness,

Rody weights: During the 12 week, post weaning, premating freatment
period, parental body weights did not differ between treated and control
groups. However, the Fy and Fp generations showed an early growth
stimulant effect. In the Fy generation, those fed 500 ppm showed the
greatest growth. Males and females weighed up to 13.8 and 13.5% more
then control. These peaks occurrad at 3 and 2 weeks respectively.

v the Fy.generction, those fed 1000 ppm showed the greatest growth,
with the difference already clearly established at the end of weaning.
At this vime, the males were 13.6% heavier than control. Tha females
reacked their peak at week 1, at 12.3% above control.

These increased orowth rates did not persist, except among the Fy males.
Both those “ed 500 and those fed 1000 ppm had a total 12 week weight
gain whick was 7.5% greater than conirel. The growth rates were slowed
in the other groups, so that the 12 week weight gain was Tike contvrol.
The F, males and females fed 2500 ppim showed sufficient slowing of
growtﬁ rate by the end of 12 weeks to actually weigh less than control.
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The stimulated growth effect was not uniform. For example, Fy males

fed 500 ppm showed 5-6 of the 12 animals which weighed more than the
heaviest control. These weighed up to 50% more than the mean of C.

“These individuals also showed a sustained larger size. In contrast,
the Tate suppression of the rate of weight gain at 2500 ppm-in the

Fo generation appeared to be a small but uniform effect.

Weight gain during pregnancy also showed differences only in the Fy
and Fp generation. The amount of weight gained was reduced among

.animals fed 500 or 1000 ppm. This was significant among F] femates

only during their second litter, but was seen during both litters

among the Fa.

Food consumption and utilization: Those groups of animals with greater
weight gain, tended to consumz more food. The amount of food consumed
for each gram of body weight gained was relatively constant.

Raproductive performance: Ho deleterious differences were found in
the following measures which could be attributed tc permethrin feeding;
over all 6 1itters: T ‘

Male fertility

Female fertility ‘

Length of gestation s
“Viability

Sex ratio

Litter size

Lactation index

In contrast, there appeared to be slight enhancemert by permethrin.
Those fed 2500 ppm had a 6.1% higher over all pregrancy rate, and 6.6%
greater mean litter size, yielding 13% more live ycung. The percentage
born dead at this dose was only 2.5 compared to 4.1% among controls.

Parental Pathology: Gross examination of rats surviving the breeding
program revealed no consequences of permethrin feecing.

Growth of offspring: Divergent effect on growth were recorded.

The weight gain was less only in the first litter c¢f the Fz generation.
At 4 days, only the femaies fed 2500 had gained comparably to controls.
By day 10, the males fed 1000 or 2500 ppm still showed growth suppresion.
By day 21, all treated groups had caught up with controls.

13
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Weight gain was greater than control among the second litter of the

Fo generation for thosu fed 1000 ppm. This difference appeared by

day 4 and persisted through weaning in both sexes. Among those

reserved for breeding, this difference persisted into the post weaning
-period. In addition, day 4 weights were higher than control among

males fed 2500 ppm first litter F; generation; and the first Titter

of the F3 generation fed 1000 ppm. WMeithei of these persisted to day 10.

Offspring clinical observation: Tremors were seen among those pups
from mother fed 2500 ppm. These were observed at age 3-5 weeks among
those "awaiting autopsy." It is not stated whether these were being
fed compound, or may have been exhibiting withdrawal.

Ring tail, attributed to low humidity when seen among parents, was a]so
seen on pups from both litters of the F1 generation. ,
Offspring mortality: Mo differences in offspring death rate were

found, which could be attributed to permethrin. However, there were
higher death rates in all groups of the first F1 litter. Toxic and
infectio s causes were sought, but not found. However, noise and
vibration from an adjacent building construct1on praject was present
during this Titter, but not otherss

B EY

Offspring pathology: Unilateral buphthgimgg was inducec by permethrin
in 1 to 4 pups per litter as -

ppm | 500 1000 2500

# of Titters with affected pups ) 1 14 15
# of litters examined ‘ 120 130 131
Earliest litter with abnormality 2nd Fo 1st F2 2nd Fq

Histopathology: The bupnthalmos was due tc persistent pupillary
membranes.

Ten male and ten female weanlings from the second F, litter were examined.
Livers showed permethrin-induced centrilobular hypartrophy and cyto-
plasmic eosinophilia. All dose groups were affected with dose dependant
increases in both incidence and severity.

Cystitis and/or pylonephritis appearsd to be increased at 2500. This
was ciearly more frequent than —ontrol in 1 litter and slightly more
in 2 others. Three litters showed no incidence in any group.
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Jeratology: These examinations were done on a third litter of the Fj
generation. Sacrifices were done on the 21 day of gestation. No
deleterinus effects attributable to permethrin exposure were found in
the following measures:

Pre-implantation loss
Post-implantation lass
Mean litter size

Mean litter weight
Sex ratio

The numbers of corpora lutec, implantations, and viable fetuses were
all substantially increased at 250 ppm. A secondary consequence of
the larger litter size was that the individual fetuses averaged a
Tower weight.

Soft tissue examination of about half the fetuses revealed neither
treatment related nor unusual effects.

Skeletal examination of the remaining half of the fetuses revealed

increases 14th ribs, wide fontanelles, and delayed vertebral

oszification. However, the individuals showing these features were

concentrate in few litters. The numbers of affected litters was not
- increased. There was no dose dependancy,

Category: Core guidelines

Conclusions: The HEL for permethrin effects on offtpring of treated
mothers cannct be determined from this study, but m.st be less than
500 ppm. At this dose, the offspring showed centrilolular hepatocyte
hypertrophy and cytoplasmic eosinophiiia, and buphthalmos with per-
sistent pupillary membranas. Both of these effects showed dose
dependancy. At 1000 and 2500 ppm parents had whole body tremrs,
while .offspring showed them only at 2500 ppm.

Reproductive performance appeared only to be enhanced, as mothers fed
2500 ppm had more corpora lutea, impiantations, 1ive births, and larger
litterswith better survival. '

RAT: Special Study of the Reversibility of Hepatic Biochemical anu
Ultra Structural Changes

The rats used were female SPF-Wistar derived animals 3 weeks old from
the Alderley Park Colony. The Central Toxicology Labs of ICI-Ltd.,
England conducted the study.




[t was submitted by ICI-Americas, Inc., Wilmiagton, Delaware on
January 27, 1978, as report #CTL/P/354.

‘The dose of permethrin studied was 2500 ppm which was comparad to

- control. Each group was composed of 12 animals. The four groups
were fed the study diets for 4 weeks. One group was sacrificed
immediatelv, and the others after 1, 4, and 8 weeks of recovervy.
The diets contained corn 0il as a mixing vehicle and were pelleted.

_Resu]ts:

Clinical Observations: One animal had tremors during the first veek
of permethrin.

Body weights: Weight gain was reduced hy permethrin feeding. During
recuvery, the rate of gain matched controls, but the previously induced

difference parsisted. .

Food utilization: Food consumption. was reduced. (Spilled food was
aiso collectad and weighed for this calculation.) Food utilization
was also reduced. These reverted to control levels during recovery.

Liver weights: Increased weichts were found after 4 weeks of per-
methrin feeding. One week of recovery reduced the difference to

P =0.1. The liver to body weight ratiés continued to show significant
organ enlargement at each of the recovery sacrifices.

Biochemistry: SGPT was not altered in any group. Hepatic content of
P-450 and activity of aminopyrine-li-demethylase were increased by
permethrin feeding. The difference bet zen treated and control was
much less after 1 week of recovery. A1l values were in the normal
range after 4 or 8 weeks of recovery. These measuresybased on 8 rats

per group. were
Mecropsy: tlo permethrin induced changes were found.

Electron Microscopy: Morphometric analysis of smooth endoplasmic
reticulum showed proliferation after 4 weeks feeding of permethrin.
One week of recovery reduced this difference. WHo differences remained
after 4 or 8 weeks of recovery. These measuresibased on 6 rats per
group. were

Cateqory: Core-Minimum data
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Conclusion: This study strongly supports the contention that permethrin
is an inducer of the mixed function oxidose, cytochiome P-450 system,
and that this induction is reversible. The return to control values
‘for these activities took more than 1 week but less than 4 weeks after

- 4 weeks of feeding. However, as the liver to body weight ratios did

not return to control values by 4 or 8 weeks after termination of
feeding it is not clear that enzym induction was the sole hepatic
~alteration.

RAT: Special 6 Month Study of Liver Hypertrophy

The rats used were 5 weeks old SPF-Wistar derived animals from the
Alderley Park Colony. Central Toxicology Labs, Ltd, England conducted
the study starting Febrary 15, 1977. 1t was submitted by ICI-Americas,
Inc., Witmington, Delaware on January 27, 1978 as study #CTL/P/360.

The doses of .permethrin studied were 20, 100 and 1000 ppm, vthich were
compared to controls. The permethrin was mixed in the diet in corn
0oil. The diet was then pelleted.

Each group contained 24 animals of each sex. Eight animals from ‘
each group were killed at tie conclusion of 6 months of feeding. The
others were killed at a later time, and no terminal data were submitted
for any of them.

‘.
-—

Results:

Clinical Observations: Stained tails were seen on males from week 16.
C=4, 20 ppm = 6, 100 ppm = 13, and 1000 ppm = 8. In addition, ringtail
was seen in all groups.

'
Mortality: Cne male fed 100 ppm was found dead week 25 with no obvious
cause of death.

Body weight: Rates of gain among females fed 20 or 100 ppm were like
control. Those fed 1000 ppm gained a statistically significant 6%

less than control by week 20 but the difference in attained tody weight
was negligible.

Similarly, males fed 20 ppm showed no suppression of weight gain., Those
fed 100 or 1000 ppm showed an immediate retardation of weight gain. cv
week 2 both groups averaged at least 7% below control weighis. Again
the attained body weights showed negligible difference from control.
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Food consumption: Any differences between groups appeared to be
sporadic. Food utilization was unaffected.

- NOTE: For all of the remaf n1ng measures, only 8 animais per zex per
- dose were examined.

Liver weights: Liver weight and organ to body weight ratio showed
increases at 1000 ppm, but none at 20 or 100 ppm.

y Biochemistry: Hepatic animopyrine-N~demethy]ase activity was increased
* 70% in males fed 1000 ppm, and 25% in males fed 100 ppm. The latter
was not significant unless a log transformation was used. Among females,the
increases. were 150% at 1000 ppm and 30% at 100 ppm; with similar
significances. Those fed 20 ppm showed very 1little difference from
control.

Content of cytochrome P-450 was increased only in nales fed 1000 ppm--
by 18%. A1l others were comparable to control.

Necropsy: No abnormalities were found which could be attributed to
permethrin feeding.

Electron microscopy: Proliferation of smooth endopiasmic reticulum

was measurad. Increases were seen in males and fenales fed 1000 ppm.
Among those fed 100 ppm. 4/8 males and 1/8 females showed proliferation.
Mo alteration were seen in Tivers from rats fed 20 ppm. No other
abnormalities were seen.

Category: Core-Minimum data

Conclusions: The NEL determinabie from this study is 20 ppm. At 100 ppm
there was a reduced early weight gain in males whi:h was also seen

at 1000 ppm. In addition, some animals at this dose appeared to have
increased smooth endoplasmic reticulum, and had a harely significant
increase . in hepaticaminopyrine-N-demethylase. At 000 ppm both t-ese
effects were much more nronounced, and males showed increased cyto-
chrome P-450.

PAT: 2-Year Fe=ding Study--Combined Toxicity/Oncogznicity

The rats used were SPF-Wistar derived animals, 4 t> 5 weeks n1d and
bred in the Alderley Park colony. The study was c¢onducted at “he
central Toxicology Labs of ICI, Ltd., England, beginning in August
1975, as report #CTL/P/357.
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~ The study was submitted by ICI-Americas, Inc., Wilmington, Delaware
on January 29, 1978. '

Doses of 500, 1000, and 2500 ppm were studied in addition to controls.
‘Each group contained 60 males and 60 females. Tiwelve rats of each sex
were designated for sacrifice at one year. The permethrin was mixed
with corn 0il before incorpcration into a stock diet which was then
pelleted.

Results:

Clinical Observations: A1l males and many females fed 2500 ppm permethrin’
had whole body tremor and piloerection during the first 3 weeks. During
the first two weeks they were also hypersensitive to external stimuli.
Heither controls, nor rats fed 500 or 1000 ppm had these signs. (1000 ppm
initially yielded 140 mg/kg/day.)

Rats from all groups had stained fur about the tail or genital area.
This appeared to be a dose dependant increase in duration and severity
among both males and females. However, incidence increased only among
males. The lowest Tose, 500 ppm, caused substantia 1y more staining
than contral.

Mortality: The percentage of animals which had died at various times
is shown below: =

Hales Femaies
ppm C 500 1000 2500 C 500 1000 2500

veek 24 0 0 ] 3.3 0 0 g 0
Week 52 3.3 0 1.7 8.3~ 1.7 0 0 0
Week 76 9.6 8.3 18.3 20.8 7.8 21 2.1 4.2
Week 104 . 47.5 £1,7 42.6 58.3 36.5 24.2 25.0 22.9
Males fed 2500 ppm had excess deaths throﬁghout. While no more males

fed 1000 ppm died, .than did controls, many of died substantially earlier.
Body weights: These were recorded weekly for the first 12 weeks and

then biweekly. There were no important differences between any of
the treated groups and control at anytime during the study.
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Focd Consumption: This was measured as the pooled value for 4 animals,
or one cage of females and two cages of males. Measurements were
recorded weekly for 12 weeks. Then up to week 32, measurementn were
made every 4th week. Finally, 3 consecutive weekly determinations
‘were made about every 12 weeks. :

Over :1 food consumption was remarkably uniform amohg all groups of
each sex. N

Hematoloay: Samples taken pretreatment, at 4 and 13 weeks and every
13 weeks throughout were analysed for HGB, PCY, WBC, differential

{of 100 cells), platelet count, red cell morphology and MCHC. From
week 52, RBC, MCH, and MCv were also determined. Samples were taken
from a different 8 males and 8 females per group atfeach sampie time.

Ho group mean difference of biological importance was found.

Coagulation: Prcthrombin and activated partial thramboplastin times
were measured on samples from 8 rats per sex per dose sacrificed at
1 or 2 years. Statistically significant but biclogically slight
prolongations were found at both 52 and 104 weeks, inly 1n males.
Both those fed 1000 ppm and those fed 2500 ppm had Irolongad times.
Longer times without statistical significancewere also shown by the
data for males fed 500 ppm. The consistency, dose-iependancy, and
repeatability of these changes suggest$®a relation :o permethrin
feeding, even though the sizes of the differences wire only a few
seconds.

Blood chemistries: Samples were taken on the same ;chedule as hematology,
but From different animals. The same 8 males and 8 females were

sampled repeatedly for blood chemistry measures. Aialyses included

SGPT, SGOT, urea, and glucose. There were individuil animals with

changes related to subsequently fatal pathology or heoplasia. There

were none that could be attributed to treatment.

Liveir enzymes: Hepatic aminopyrine-H- demethylase (APND) activity was
increased at both 52 and 104 weeks with dose dependince, The tabulation
shows percent increase over control from the means >f 4 rats per sex
. per dose. .
. ] Males Females
ppm 500 1000 25000 503 1000 2500

Heek 52 82% 94% 248% 267%  314%
Week 104 79% 4547% 28%  214%
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Urinalysis: Pooled samples were collected over 18 hr from 4 males and

4 females per group, prior to treatment and every 13 weeks. These were
analysed for volume, arotein, pH, specific, gravity, glucose and bili-
rubin. Volume seemed to increase by the end of the study from males

and females fed 2500 ppm. Protein also appeavred to increase, particularly
weeks 91 and 102 in males fed 2500 ppm. ;

Microscopic examinations of sediment were done individual urines from

3 or 4 animals per sex per dose at 18, 21 and 24 months. Different
numbers of cells of various types were recorded. Because of the scatter
and small n biologically meaningful effects would bg undetectable.

Ophthology: Eight animals per sex per dose were examined at 18 months.
Survivors of these B8 animals were re-examined at 21 and 24 months. Those
which died were replaced up to 6 at 21 months and 8 pt 24 months.

One female fed 1000 ppm developed bilateral corneal opacities between
21 and 24 months. All changes in other animals were unilateral.

Bone Marrow: Smears were made from 8 males and 8 females per group at
1 year and 2 year sacrifices. One male fed 2500 ppm "had an increased
myeloid: erythroid ratio." Ho other information and no data were
praovided.

Organ weights: For all animals sacrifiged at 1 and 2 years, the weights
of the-fo]1ow1ng organs were recorded: heart, Tung, kidney, gonads,
spleen, liver, adrenal, pituitary and brain. Thymus glands were also
weighed at 1 year.

Group neans of nonneopiastic organs which were at leist 10% different
from control included Tiver, kidney, spleen, ovaries, pituitary, and
adrenal.

increased
Liver weights were/among both males and females fed 2500 ppm for 1 year.
After 2 years, liver weights and liver to bedy weight ratios were
increased in males treated at all doses. Liver weights ware then
increased also in females .fed 1000 ppm.

Kidney weights were intreased with kidney to body weight ratios 14 %o
25% above controls, amciig all groups of treated malec.

Two year spleen and spieen to body weigh. ratios were decreased among
males fgd 500 or 2500 ppm.
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Adrenal weights in males fed 500 ppm for 1 year were 20% heavier than
control. The difference did not recur at 2 years.

Pituitary weights were increased amony all groups of treated males at
1 year, but only in those fed 1000 or 2500 ppm at 2 years.

One year, but not 2 year, ovary weijhts were - increased 22% among those
fed 50C ppm but decreased 12% among those ted 1000 ppm.

Gross pathology: The usual variety of changes were reported. Four
treated males., but no controls, bore skin growthswhich were nol examined
histologically, but resembled ‘either papillomas or epidarmoid cysts.

Histopathology: Nonneoplastic changes which showed som2 ;ossible relation
to permethrin feeding were few.

Calcification af the renal pelvic epithelium showed increased incidence,
but not severity, in all groups of treated females.

Focal adenitis of the sublingual giand was found in 4 or 5 rats per
sex at 1000 and 2500 ppr. and 2 or 3 at 500 ppm. Only one control, a
male, showed this change.

Hepatocyte vacuolization was seen with increased incidence in all groups
of treated males and with increased sevetity among both males and females
fed 2500 ppm and females fed 1000 ppm. Hepatocyte hypertrophy also
appeared to be chemically induced, with increased ‘ncidence in both sexes
at 2500 ppm and males fed 1000 ppm. These were not recessarily linked,
but appeared to be separate manifestation. While the hepatocyte hyper-
trophy was predominantly centrilobular, the vacuolizétion was commonly
periportal, or scattered throughout.

Microbiology and Virology: Moderate respiratory distress was noted
about week 70 in about one-fifth of the rats. Antibodies to Sendai and
mouse pneumonia viruses were found a. high titer. 95% of all animals
tested at terminal sacrifice has antibodies to these viruses, None had
Polyoma virus antibodiec, one had antibodies to Reo 1II and 6 to 15% had
antibodies to Minute, Toolan and Kilhan viruses. Mo interpretation of
these findings was offered.

22
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Neoplasia: The incidence

Ppm

rats dying spontaneously:
# with neaplasms

# examined

% incidence

rats sacrificed at 1 year:
# "with neoplasm

# examined

% incidence

rats sacrificed at 2 years:
# with neoplasms

# examined

% incidence

Total
# of distinct neoplasms
# rats with neoplasms
i

of malignancies
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of neoplasia in various groups follows:

lales Females

C

15
23

76%

54
34
9

500

15%
20

28
71%

46
35
6

1000 2500 C 500 1000 2500
14%* 8% 17 13 11 11
21 28 17 14 12 11

67% 64%  100% 92%  100%

1
11
9%

20
28
1%

49
35
g

' of neoplasm of types not seen among cdﬁ%ro]s:

malignancies
benign

1
6

1
6

** Ten of these animals, and *five of these died prio~ to the first control

death with neoplasia.

Treated males dying with neoplasms died early. The first control male to

die with a neoplasm died wc=k 84,

By

that time 5 malas from each of the

groups fed 500 and 2500 ppm and 10 of those fed 1000 ppm had already died

with neoplasms, 60% of which were malignant in each group.
1000 ppm this differenre is statistically different at P = .002.

differences occurred amos/qg females.

For males fed
Mo timing

Among the types of malignancies which occurred among treated but not
controls, 3 mammary adenoacanthomata, and a keratoacanthoma, ail at

2500 ppm are of interest because of their relation to squamous cell
carcinomas. The squamous cell carcinomas which did ozcur in both treated
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and control animals, developed in unusual sites among treat :nimals.

Two were found in the corpus of the uterus in females fed 1000 ppm. The
thymus was the site in one female from each treatment group, and in one
male fed 2500 ppm. The tdoth socket was the origin of one in another

male fed 2500 ppm. The other’were in skin. The totals including
acanthomas, suggest a dose-dependancy. There was one in a control male,
one in a 500 ppm female, five at 1000 ppm, (2 in males and 3 in females)
and 8 at 2500 ppm (4 in each sex). Theq*test for controls versus 2500 ppm
yields 0.05> P >0.02. .

0f the benign necplasms which occurred only in treated animals, the most
common were skin papiliomas. There were 3 affected animals in each group
of treated males. It is interesting that there are both benign and
matignant neoplasms increased in treated groups which may involve pro-
liferation of squamous cells with varying degrees of keratinization.

Benign mammary .neoplasms were both more numerous and more varied among
treated females. However, none of these differences achieve statistical
significance.

ppm C 500 1000 2500
# of animals with mammary neoplasms 10 10 11 17
# of mammary fibroadenomas 11 9 11 19
#(of other mammary neoplasms £0 2 3
including papillomas, pap111ary T - -
adenoma, and adenoma) 2z > 39

3

Category: dinimum data

Conclusions: Squamous cell carcinomata, including variously keratinized
subtypes, appear to be increased by treatment with permethrin. The
increase appears to be dose dependant. In addit.on, promoter activity
is suggested for males, among which those fed 1000 ppm has statistical
significant early deaths in the presence of reoplasia.

Aside from the apparent oncogenic effect npted above, a systemic NEL
caniot Le determin>d from this study, but must be lower than 500 ppm.

The liver is a target organ, showing several effects of feeding at all
doses of permethrin among males, females, or both. Hepatic microsomal
enzyme induction was demonstrated. Othor obse: ved effects which may or
may not be benign manifestations of this included increase: amounts of
smooth endoplasmic reticulum, increased liver weight and iiver to budy
weight ratio and centrilobular hepatocyte hypertrophy. However, non-
regional hepatobyte vacuoliization and slight, but dose dependant,
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prolongation of prothrombin time and activated partial thromboplastin time,
were seen, and are less likely to represent the enzyme induction.

A1l groups of treated males also showed increased weights and organ to

body weight ratios of kidney and pituitary. A11 groups of treated females had
induced calcification of the renal pelvic epithelium. Both males and

females at all doses showed increased staining of the fur in the peri-

genital area and on the tail.

Other changes, identified as probably induced by permethrin feeding
occurred only at 2500 gpm. During the first 3 weeks, both males and
females exhibited whole body tremors, piloerection, and hyner reactivity
to external stimuli. In the latter part of the study there was a slight
excess mortality among males. Urine volume and protein concentration
may also have been increased. :

HOUSE: 90-leek-Lifetime Feeding/Chronic Toxicity/Oncigenicity

Thz mice used were Alderley Park strain from their ow1 breeding colony.
The study was ccaducted at the Central Toxicology Labs of ICI, Ltd.,
England, beginning in November 1975. It was submitted by ICI Americas,
Inc., January 27, 1978 as reports CTL/P/358 and CTL/P/35¢.

Doses of 250, 1000, and 2500 ppm were studied in addition to controls.
Each group started with 70 males and 70 females. Ten males and ten
females were included in each of two interim sacrific:s; Zone at 6 and
12 months. The pecmethrin was added to corn oi1 for nixing in the diet,
which was then pelieted.

Results:

Clinical Observations: The submission stated only th: following:

"The general health and condition of the animals remained good throughout
the study. -/ie few clinical abnormalities seen were {istributed across
all groups and there was no evidence of any change duz to PP557.%!

Mortalities: There was a slightly increased mortalit, at 2500 ppw in
both sexes.

Body we.iqht: No biofogi;al]y significant differences occurred.
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Food consumption: A1l of the treated groups ate about 10% more than

controls during weeks 9 tarough 11 or 12. There was n¢ evidence of a
dose relationship. At other times the only apparent differences had

no pattern and tended to balance cut.

Hematology: Samples were taken at the 6 and 12 month sacrifices. There
was a statintically significant 22% increase in platelets among males

fed 2500 ppm for 6 months. The individudl values were nct extreme, but
clustered about the upper part of the normal range. As there was no
evidence of progression at 1 year this cannot be considered a bioTegical
abnormality. Other parameters choved no differences. These included

HGB, HCT, MCHC, WBC, -differential (of 100 cells), and red cell appearance.

Bone Marrow: Smears made from 5-6 mice per sex per dose at the 1 year
sacrifice showed no abnormalities.

Blood Chemistries: Usable samples were obtained from 5-10 mice per sex
per dose at 6 an 12 month sacrifices. No biolegically important
differences were found in SGOT, SGPT, BUN, and glucos:.

Liver enzyme: Aminopyrine-fi-demethylase activity was measured in liver
samples from 3-5 mice ner sex per dose at 6 and 12 morth sacrifices.
M-les fed 1000 and 2500 ppm for € month showed activiy which was 2-fold
a.d 3.5-fold that of control, recpectively. At 1 year, all groups of
treated males had activities which were™§ti11 higher than at 6 months,
and higher than the 1 year control. However, the mal: controls showed
more than a 3 fold increase over the 6 month activiti:s. The impression
is that all males were exposed to an extraneous microsoral enzyme inducer
prior to the 1 year sacrifice. The females showed «tiatively Tow and
uniform values at both times, although the 6 month lesels were greater

. than those a 1 year.

Liver electron microscopy: Some of the same livers tiat were assaved for
enzyme activity were also examined with the electron nicroscope. An
occassional -female showed some increase in smooth endsplasmic reticulum
(SER) which was not consistent with enzyme activity. Among males all
groups haqd individuals with abundant SER. The impression that all males
were exposed to an extraneous hepatoactive material is further strenthened
by the finding of mulciple hepatocyte abnormalities wiich were similar
across all treatment.groups These findings included =ytoplasmic myelin
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whot1s, increased numbers of microbodies, lysosomes, nucleali, and nuclear
alterations.

Therefore, any conclusion regarding the activity of permethrin as an enzyné\
»inducer after 1 year of feeding in male mice is unwarranted. !
Urinalysis: Pooled samples were taken at 6 and 12 months. There were no

trends in volume, pH, specific gravity, protein, glucose, or bilirubin.

|
Organ weights: Organs were weighed from 2 to 5 mice per sex per dose of
those sacrificed at 6 or 12 month. At 98 weeks, organs were weighed from
7 to 11 mice per sex per dose. _ \

Many organs were abnormally large due to the presence'of neoplasms.,
Several- spleens were enlarged, and showed marked extramedullary hemato-
poesis. Excluding these effect, there were statistically significant
differences in the weights, and organ to body weight ratios, of liver,
heart, and lung.

Liver showed the most reproducible changes. The table shows the percent
change from control, for groups with a difference yieiding P <.05,

Males Females
ppm 250 1000 2500, 1000 2500
6 mo. liver wt N.S. H17% +37F 5. N.S. +32%
6 mo liver:body wt MN.S. +36% .S, MN.S. +34%

12 mo liver wt 5. MLS, +48% 5. +299 +28%
12 mo liver:body wt .S, +20% +57% LS. 4274 +34%

23 mo liver wt .S. +297% 1.5. N.S. +38%
23 mo Tiver:body wt +27% +68% 5. N.S. +47%

‘There was a high incidence of hepatic neoplasia among the male contr-l
mice selected from the terminal sacrifice for organ weight determinations.
Only 2 were without neoplasms. In order, to establish a more adequate

Testimate of the hormaT range for livar to body weight ratin, it was tested

whether this was the same for untreated males sacrificed at 6, 12, and

23 months of age. As thore were no statistical differences, these were
pooled. By use of this expanded control group, there was no longer any
statistical evidence for abnormality among males fed 250 ppm for 23 months.
A similar maneuver for females suggested no real effect following feeding
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of 1000 ppm for 1 year. Although uniform chemical effoects did not produce
significant differences at low dose, it is apparent that some lower dose
individuals are showing the same effect as higner dose animals, The
percent of individual mice with liver to body weight ratios greater than
any control from any sacrifice time shows a dose response curve. For

- males this is, 13% at 25C ppm, 47% at 1000 ppm and 100% at 2500 ppm..
Females showed a slighily less steep Jose-response curve, 16% at 2500 ppm,
35% at 1000 ppm, and 71% at 2500 ppm. S

Heart weights were increased among females, only at 98 week sacrifice.
Those fed 250 ppm and 2500 ppm had mean increases 16 ‘to 30% both in organ
weight, and organ to body weight ratio. The histopathology contained no
suggestion of what portion of the heart was hypertrophied and had little
abnormalities--even one heart which was 88% heavier than control.

Brains were increased 11% only among females fed 250G ppm for 98 weeks.

Gross patho]ogf: The usual assortment of changes associated with neoplasia

and aging were found with no notable clustering in any group. There was

excellent follow-up of such findings during the histopathology examinations.

—
ileoplasia: The incidence of neoplasia in various grcups follows:

The toftal number of animals per group is 70%.

Méﬁes Females

C~ 250 1000 2500 C 250 1000 2500

Mice dying spontaneously
# with neoplasms 13 17 17 19 31 n 28
# examined 40 49 38 44 40 42 40
% incidencs 33% 43% 457 43%  78% 74% 70%

Mice sacrificed @ 6 mo
# with neoplasms
¥ examined 10

Mice sacrificed 0 12mo
# with neoplasms
4 examined

Mice sacrificed @ 23.mo
# with neoplasms
# examined

TOTAL neoplasms

25
44
57%
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The most numerous neoplasms in both sexes were lymphomas and lung
neoplasms. Among females there were also many pituitary adenomas. Males
showed several neoplastic 1iver nodules. This strain of mice has been
reported to have a very high and eractic spontaneous incidence of these
tumors. Although the neoplastic liver nodules appeared in the 12 month
sacrifices in two males from each dose group. In addition, one male fed
2500 ppm and sacrificed at 6 months also bore similar nodule. Males fed
2500 ppm also died early with these nodules, The numbers discovered
among Lreated males prior to finding one in a control male were 3 at 250
ppm, 2 at 1000 ppm and 7 at 2500 ppm. The total numbers of type A
neéaplastic nodules were 10 in control 7 in each of the groups fed 250
and 1300 ‘ppm, and 14 in those fed 2500 ppm.

The sponsor identified lung neoplasms as being increased by use of a log
rank method, but not by use of the Fisher's Exact Probability Test. The
numbers were distributed as follows:

_ Males Femal.:s
ppm .C 250 1000 2500 C 250 1000 2500
lung adenomav”” 10 6 12 17 1 8 10 15
adenocarcinoma 0 0 0 0 0 P 1 1

—

These do not appear to constitute an oncggenic pofential,The incidence of
other types of spontaneous neoplasm showed even less ;uggestion of a
chemical dependant effect. HNeither were there anv no:able pattern of
neoplasms of types which occurred in treated but not :ontrol animals.

Histopathology: Vacuolization of the renal tubular -pithelium was
substantially iess pronounced among males fed 2500 ppn than others at
all 3 scheduled sacrifices.

Hepatocytes showed cytoplasmic eosinophilia which was related to both
dose and duration of feeding. At 6 month sacrifice inly those fed
2500 ppm showed it. Among males, the incidence was 2 of 6 and in
females, 6 of 9. By one year, not only those fed 25C0 ppm, but also 2
of 9 females fed 1000 ppm exhibited this change. At 2?3 months, both
sexes and both those fed 1000 ppm and 2500 ppm showed the effect. At
high dose, between 50 and 70% of the animals sacrifica:d at 12 or 23
months ware affected. HNeither controls, nor those fed 250 ppm showed
this change.
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No other changes appeared to be related to feeding of permathrin.

Cateqgory: Minimum Data - Oncogenicity. Bone, nasal cavities and middle
ear were not sectiored. Heoplasm: were not weighed. This strain of ‘
mice also has a substantial and erratic spontaneous incidence of neoplasia.

Supplementary - Chronic Feeding. The study was very carefully executed.
However, the protocol did not provide a sufficient spectrum nor frequency
of clinical determinations, nor numbers of mice.

Conclusions: A systemic NEL is not determinable from this study, but

must be less than 250 ppm. At that dose, females sacrificed at 98 weeks
had increased heart weight and heart to body weight ratios. These were
also seen among females fed 2500 ppm. Both sexes showed some liver
changes at varivus times at both 1000 and 2500 ppm. These included
increased liver weight, increased liver to body we .gnt ratio, induction
of microsomal gnzyme activity, electron microscope evidence of increased
smooth endoplasmic reticulum, and hepatocyte eosinopiilia.

Changes seen only at 2500 ppm were fow, HMales showed absence or sub-
stant1al reduction of the normal vacuolization of th2 renal tubular
epithelium. Females showed increased brain weight, ind brain to body
weight ratio.

Potential exposure analysis: Aside from the apparen: oncogenic effects
(discussed for the 2-year rat study above, and in th: 2 oncogenicity
studies reviewed in the memo of 3/30/78, an HEL of 2] ppm is confirmed

for the rat.

An ADI of 0.01 mg/kg bw/day can be 4alculated, using a 100-foid safety
factor. This is equivalent to 0.6 mg/day for a 60 k; man.

The maximal theoritical exposure would be composed of the following:

at 0.5 ppm - cotton seed oil yields 0.0015 mg/day
(as all vegetable oil)

at 0.05 ppm - meat yields 0.0157 mg/day
(including cattle, hogs,
horses, goats, sheep, and
pou]try.?
miTk yields 0.0284 mg/day
eggs yields 0.0027 mg/day
0.0463 mg/day




001435
- 30 -

Comments: (1) The petitioner contends that hepatic hypertrophy is
merely a manifestation of microsomal enzyme induction, and should not
be considered as an effect for the purposes of determining on MNEL.
This reviewer disagrees.

Data from several studies support the conclusion that permethrin simul-
taneously increases aminopyrine-N-demethylase activity, cytochrome
P-450 and smooth endoplasmic reticulum contents, and Tiver weight.
However, in the only study of the reversibility of these chanyes, each
parameter returned to control levels, except liver size. This calls
into question the assumption that microsomal enzyme induction is the
sole change involving liver eniargement. Therefore, such enlargement
cannot be neglected.

(2) The mouse study reviewed previously {memo of 3/30/78) showed \
statistically significant increases in incidence of lymphomas among |
females fed 2Q or 500 ppm. 7Those fed 4000 ppm showed no increase, \
One mechanism of neoplasia for high incidences at low doses and low
incidences at high doses pertains to chemicals which induce hepatic \
microsomal enzymes. Such results are found when the parent compound

is an oncogen, but its metabolites are not, and the oncogenic dose is \
below the enzyme inducing dose.

The data for the mouse Jymphomas is congistent with this view. Those
fed 4000 ppm had increased liver weight™and liver tc body weight ratios.
The lower dose females did not have livers wh1ch diifered from control
weight.

In order to distinguish an oncogenic potential from a false positive
result, it would be desirable to have a second mouse study using
"sub-inducing” doses. The current review would appear to contain such

a study. The Towest dose was 250 ppm which is between the doses which
were positive in the first study. 1In addition, for those fed 250 ppm,
liver weights never differed from control, includinc reasurements taken
at 6 and 12 month interim sacrifices. However, there are reservations
about the applicability of the mouse strain used (ICI mice) in the second
study based on published data. An article entitled, "The predicuive value
of carcinogenic tests in ICi-mice, " by B.J. Leonarc of ICI-Alderley
Park, appeared in S5th ICLA Symposium, Gustar Fisher Verlag, Stuttgart,
1973 pp 249-267. This 1ists the incidence of several neoplasms in 19
control groups of ICI-mice. The number of animals per test varied from
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41 to 525. The incidence of (spontaneous) lymphomas varied from 1.7%
to 58.5%. About half of the studies showed an incidence of 25% or
greater. This makes it difficult to accept a study using these mice
as an applicable negative replicate.

R/D Init: REngler 1/14/78
MP/ccw :

Z 10/4 /7%







